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ntroduction 


SA8016 Contains All Major Components of a 
Phase-Locked Loop (PLL) Except the VCO and 
Loop Filter (Capacitor) 

Built in Phillips QUBiC II BiCMOS Process 

Chosen by GLAST Program for Frequency 
Generation in both Tx and Rx 

Preliminary Testing Indicated Possible Problem 
GSFC Followup Testing Aimed at Duplicating 
Test (Hardware, Methods) and establishing 
adequate statistical knowledge of any problems 
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The Phase-Locked Loop 


ChargePump (not shown )- 
Drives lowpass filter 


Phase Comparator-Gives output 
proportional to Error (frequency 
and phase) each cycle of Fcomp 


LowPass Filter— Averages many 
cycles of error information 


Fout 


Phase 

Comparatoi 


Fcomp 


(LowPass Filter) 
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The Phase-Locked Loop 


Addition of two frequency dividers 
allows Fcomp to be relatively small 


Phase 

Comparatoi 


(LowPass Fitter) 


Fout/N 5= Fcomp ~ Fref/R 
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The Phase-Locked Loop 

UGLY DETAIL: 


-Division by some (most) numbers gives uneven (edge 
placement) output. 

-Comparison of two uneven signals will give uneven 
indication of phase/frequency... 

/ ...resulting in spurious components 
in phase error signal . < 


Phase 

Comparatoi 


(LowPass Fitter) 


resulting unwanted noise m the output. 
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The Phase-Locked Loop 




Phase 

Comparatoi 


Fcomp 


( VCO ) 


(LowPass Filter) 


resulting unwanted noise, frequency spurs, in the output. 


\ The SABD1 6 allows for reduction of these spurs by (a 

cumbersome) process called " Fractions hN Compensation" 
-The SABO 16 contains most Pit components, lacking only the 
VCO and simple RC lowpass filter components 
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Flexible kapton heater, x T 
square, folded to sit behind/ below 
the DUT board 


teiwnittM c« Votego 
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Heating 


Tim© Constant of Temperature 



OUT 

(deltdded) 


Flexible kapton heater, ~2* x T 
square, folded to sit behind/ below 
the DUT board 
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Heater 
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SA8016 Combined Event Type Cross 
Section 


SA8016 


LET (MoV/mg/cm 2 ) 
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Discussion and Summary 


This device experiences these SEE: 

~ Many transient phase excursions expected to obliterate short 
(< 1 ms) data; 

- Some temporary frequency offsets and major phase 
excursions expected to obliterate longer (< 10 sec) data; 

- SEFI which will obliterate data until reconfiguration 
reestablishes the correct frequency; 

- No destructive types of events; 

- SEFI which require power cycle/reconfig. In applications 
which cannot powercycle this is effectively a destructive 
event 

The judgement as to whether to use or not use this device 
will depend on the ability to powercycle or tolerate a 
destructive condition rate calculated for that part 
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